This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/4.0) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.
INTRODUCTION
Paraganglioma is a family of tumors originating from the neural crest cells. Tumor occuring within the adrenal medulla are called pheochromocytoma, and those developing in extra-adrenal locations (5-10% of cases) are referred to as paraganglioma (1, 2) . Paraganglioma secrete catecholamines and cause malignant hypertension or symptoms such as headaches, palpitations, and diaphoresis. They can be located at any anatomical site along the paravertebral and para-aortic areas, from the head to the pelvic floor. Extra-adrenal paraganglioma that develops within the abdomen are distributed along the paravertebral and para-aortic axis, in particular, along the organ of Zuckerkandl (close to the origin of the inferior mesenteric artery). However, several studies have reported the occurrence of extra-adrenal paraganglioma in relatively rare locations, such as the urinary bladder, gallbladder, and hepatoduodenal ligament (3) (4) (5) . Paraganglioma located in the mesentery or pararectal space is extremely rare, and only a few reports of such masses have been published (1, 2, 6-9).
We report here an unusual case of malignant, extra-adrenal paragangliomas, presenting as mesenteric and pararectal masses with lymph node metastasis. This paper includes their imaging features and histopathology characteristics.
CASE REPORT
A 70-year-old man visited our institution for evaluation and management of abdominal masses incidentally detected at a local clinic. The patient had no specific symptoms or relevant past medical history. All laboratory findings, including plasma cate- Extra-adrenal paraganglioma is a rare tumor arising from the neural crest cells. Most tumors that develop in the abdomen arise from paraganglia along the paravertebral and para-aortic areas, in particular the organ of Zuckerkandl, which is close to the origin of the inferior mesenteric artery. However, extra-adrenal paraganglioma also occurs in relatively rare places such as the urinary bladder, gallbladder, hepatoduodenal ligament, and gastrointestinal tract. Here, we report imaging findings of extra-adrenal paragangliomas presenting as mesenteric and pararectal masses with lymph node metastasis. A second round mass at the right side of the rectum, 2.8-cm in size, well defined, and with a similar enhancement pattern, was observed on the CT scan (Fig. 1B) . The patient further underwent magnetic resonance (MR) imaging to assess the exact an- A. The portal venous phase coronal computed tomography (CT) scan shows a 15 cm-sized, heterogeneous, hypervascular soft tissue mass, with a lobulated contour (arrows) in the small bowel mesentery of the abdomen. B. The contrast enhanced portal venous phase axial CT image shows another well-defined, hypervascular mass, approximately 2.8 cm in size, adjacent to the right rectal wall (arrow). C. The T1-weighted axial magnetic resonance (MR) image without a contrast agent shows the heterogeneous signal intensity of the mesenteric mass (arrows), which is similar to that of the pararectal mass (not shown). D. The T2-weighted coronal MR image reveals a large, lobulated soft tissue mass (arrows) with heterogeneous high signal intensity, internal signal void structures, and engorged supplying vessels (blank arrows) in the small bowel mesentery. Heterogeneous high signal intensity with internal signal void was observed in the pararectal mass (not shown). E. The high signal intensity of the mesenteric mass (arrows) is shown on the diffusion-weighted MR image with a b-value of 800 s/mm 2 (left). Some portions of the mesenteric mass show a low apparent diffusion coefficient value (arrows), indicating the presence of diffusion restriction (right). Considering the hypervascular nature of the tumors in this case, extra-adrenal paraganglioma was included in the differential diagnosis. However, its distant location from the para-aortic area and the rarity of mesenteric and pararectal paragangliomas, made a preoperative diagnosis difficult.
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We conclude by summarizing that extra-adrenal paraganglioma in the abdomen is rarely found in the mesenteric or pararectal location. It can manifest as a heterogeneous, hypervascular solid mass that should be differentiated from a mesenchymal tumor or metastases. Although rare, extra-adrenal paraganglioma should be included in the preoperative differential diagnosis of a solid hypervascular intra-abdominal mass, regardless of the tumor location.
